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Localization and Identification of Tyrosine Phosphorylated
Proteins in Adult Sprague-Dawley Rat Testis
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SUMMARY: Spermatogenesis is a major process in testis occurring from puberty through life span of males. The tyrosine
phosphorylation is assumed to play roles in spermatogenesis because this process is important for cell proliferatispandidgfierentiations.
However, the localizations and identifications of phosphorylated proteins in testicular tissue of adult male rats alesastillherefore, this
study attempted to immuno-localize and identify such proteins in testicular tissues of Sprague-Dawley rats. The monquatiosatetyirosine
(clone 4G10) was used to probe tyrosine phosphorylated proteins and also to examine the expression of such proteins ovestermun
blotting in rat testis. The result showed that positive reactivity of tyrosine phosphorylated proteins was clearly olistrstitia endocrine
cells (Leydig cells), sustentocytes (Sertoli cells), spermatogonia, spermatocytes, and spermatids (round and elongaieely, fidspec
expressions of testicular tyrosine phosphorylated proteins were 200, 131, 93, 70, 60, and 48 kDas, respectively. In testitutaon,
tyrosine phosphorylated proteins were localized in both germinal epithelium and interstitial endocrine cells of adulDapraguats.
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INTRODUCTION

Testis is known to have dual functions including2016). In testis, tyrosine phosphorylation is assumed to have
sperm and testosterone hormone productions. In histologye roles in spermatogenesis and testosterone synthesis
testicular tissue can be divided into two compartmenigcause these proteins have been localized in the sustentocytes
consisting of seminiferous tubular lobules and interstitiaglnd elongated spermatids (Arad-Datial, 1993; lamsaard
tissues. The seminiferous epithelium contains spermatogesical., 2014; Sukhorum & lamsaard, 2017). However, the
and sustentocytes (Sertoli cells), responsible fdocalizations and identifications of phosphorylated proteins
spermatogenesis (Junqueira & Carneiro, 2005; Jerkinsin testicular tissue need to be further elucidated. Therefore,
al., 2007; Netter, 2011). In addition, the interstitial endocringhis investigation attempted to demonstrate cellular
cells (Leydig cells) in interstitial tissue play role inimmunolocalization and expression patterns of tyrosine
testosterone synthesis and secretion (Junqueira & Carneifshosphorylated proteins in both germinal epithelium and

interstitial tissues of Sprague-Dawley rats.

Protein tyrosine phosphorylation is a posttranslational
modification that is important for the regulation and
coordination of various cell proliferations, divisions, growthsMATERIAL AND METHOD
and differentiations in normal and cancer cells (Hunter &

Cooper, 1985; Hunter, 1987; Handsal., 1988; Ullrich &

Schlessinger, 1990; Sukhorum & lamsaard, 2017; Atun Animals. Six adult male Sprague-Dawley rats (180-200 g)
al., 2016a,b). Indeed, protein tyrosine phosphorylation igere purchased from the National Laboratory Animal Center,
required for sperm capacitation and acrosome reaction Nmahidol University, Thailand and transferred to the
successful fertilization process (Kopf & Gerton, 1991Northeast Laboratory Animal Center, Khon Kaen University,
Yanagimachi, 1994; Visconti & Kopf, 1998; Stivat al,  Thailand. All rats were housed under standard environmental
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conditions and received commercial pellet food and watémmuno-Western blot. Thawed-fresh testicular tissues were
ad libitum.All animals were acclimatized for 7 days. Thismixed with RIPA buffer (Cell Signaling Technology, Inc.,
study used control animals that duly approved by Anim&lSA) containing protease inhibitor cocktails (Sigma, Inc.,
Ethics Committee of Khon Kaen University, based on thdSA). The testicular mixture was homogenized and
Ethics of Animal Experimentation of National Researcleentrifuged at 12,000 rpm at@ for 10 min. The total protein
Council of Thailand (ref. no. AEKKU-NLAC 10/2558). The concentrations of the testicular lysate were measured by using
rats were anesthetized by pentobarbital sodium befokanoDrop ND-1000 Spectrophotometer (NanoDrop
euthanasia by cervical dislocation. After rat euthanasia, tiilechnologies, Inc., USA) at absorbance 280 nm. For
testes were dissected out. Fat pads surrounding the tesketermination of the protein profiles, the testicular proteins
were removed before fixation. The right testis wag80ug) were loaded and separated on 10 % sodium dodecyl
immediately fixed in 10 % phosphate buffered formalin (ptsulfate (SDS) polyacrylamide gel followed by Coomassie blue
7.4) to be used for immunohistochemistry and the left sig#aining (SDS-PAGE). To examine the expression of testicular
was kept in -80C before immuno-Western blot analysis. phosphotyrosine proteins, separated proteins on SDS gel were
transferred onto nitrocellulose membrane. Subsequently, the
Immunohistochemistry. The fixed testicular tissues weremembrane was incubated with 5 % skim milk in 0.1 % PBST
dehydrated in graded alcohols, cleared in xylene, infiltrate(@.1 % Tween-20, PBS, pH 7.4) for 1 h to block non-specific
and embedded by paraffin using tissue auto-procesdmnding proteins and incubated with monoclonal anti-
apparatus at Department of Pathology, Faculty of Medigphosphotyrosine (clone 4G10, 1:2,000; Millipore Co., USA)
ne, Khon Kean University. Then, the paraffinized-testiculaat 4 °C overnight. After washing primary antibody, it was
blocks were sectioned at 5 mm thickness (Semi-automatincubated with anti-mouse conjugated with HRP secondary
Rotary Microtome, ERM 3100 HESTION, Australia).antibody for 2 h and washed with 0.05 % PBST before
Testicular sections were placed on gelatin-coated glass slidesections of tyrosine phosphorylation by using enhanced
and then warmed in hot air oven (&) for 30 min. Twelve chemiluminescence (ECL) substrate under gel doct 4
sections (6 experiments, 6 controls) were deparaffinized (ilmageQuant 400, GH Healthcare, USA). To confirm the ac-
xylene and rehydrated in serial alcohols. For antigenal reactivity of primary antibody, epidermal growth factor
retrieval, the sections were soaked in citrate buffer (10 mMimulated A413 cell lysate (EGF; Millipore CO., USA) and
citric acid, 0.05 % Tween-20, pH 6.0) and heated usirgpvine serum albumin (BSA; Millipore CO., USA) were used
microwave at 95C. Then, such slides were cooled down aas positive and negative controls, respectively.
room temperature (RT) and washed with PBS. In subsequent,
the endogenous peroxidase activity on tissues was blocked
with 30 % hydrogen peroxide (B,) for 30 min at RT and RESULTS
then washed with PBS. The non-specific proteins were
blocked with 5 % bovine serum albumin (BSA; Millipore
Co., USA) in PBS within moist chamber for 20 min. After Testicular sections probed with/without monoclonal
that, these sections (6 slides) were probed with monoclomddosphotyrosine antibody (4G10) are shown in Figures 1 &
anti-phosphotyrosine (clone 4G10, 1:200 (v/v); Millipore2. Compared to the negative control (Fig. 1A, B, and C), the
CO., USA) diluted in PBS. In parallels, the negative contraksults showed that immunoreactivity of tyrosine
sections (6 slides) were omittedth primary antibody. All  phosphorylated proteins seems to be positive to both
sections were washed with PBS for 5 min and incubated wigferminal epithelium and interstitial tissues with three
a horseradish peroxidase (HRP)-conjugated goat anti-moukiferent magnifications (Fig. 1A', B', and C").
IgG (1:300 (v/v); InvitrogenTM, USA) for 2 h within moist
chamber at RT. The sections were washed and incubated with  Under observation with highest magnification (100x
the Vector NovaRED peroxidase (HRP) substrate kit (Vectabjective lens), we found that tyrosine phosphorylated
Laboratories, USA) for 20 min at dark room. Then, all sectionzoteins are laaized in both nucleus and cytoplasm of Sertoli
were counterstained with Mayer’s hematoxylin. In subsequergll as shown in Figure 2A as compared to that of control
the sections were washed with DW. After that, all sectior{&ig. 2A). In addition, spermatogonia and spermatids (round
were dehydrated with serial alcohols, cleared with xylene, amthd elongated) are found to be specifically positive to
mounted with dibutylphthalate polystyrene xylem@PK), phosphotyrosine antibody (Fig. 2B' and C') when compared
respectively. Under light microscope observation, theith negative control tissues (Fig. 2B and C). Moreover, we
positive or negative immunoreactivity on testicular tissualso found that immunopositive reactivity of such monoclonal
sections was photographed using a Nikon light ECLIPS&ntibody is strongly localized in only nucleus and cytoplasm
E200 microscope equipped with DXM1200 digital cameraf interstitial endocrine cellas compared to other interstitial
(Nikon, Japan). cells (Fig. 2D") as compared to that control (RD).
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Negative control

Fig. 1. Representative immunohistochemical microphotographs of rat testicular tissues against monoclonal
phosphotyrosine antibody (4G10). Note: the positive immunoreactivity presents as dark red color (A', B', and
C') as compared to negative control of testicular tissue (A, B, & C).

In addition, it was found that various proteins ar®ISCUSSION
presented in rat testicular lysate (Fig. 3A). Observed by
immuno-Western blot, six tyrosine phosphorylated proteins
were specifically probed by monoclonal-phosphotyrosine A previous study demonstrated by Arad-Datral
antibody (4G10) in testicular lysates of Sprague-Dawley ragfiowed patterns of tyrosine residue distribution in testicular
(Fig. 3B). These tyrosine phosphorylated proteins are 2a@%ssue of Fischer rats using an anti-phosphotyrosine
131, 93, 70, 60, and 48 kDas, respectively (Fig. 3B). monoclonal antibody (unidentified company). They stated
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Fig. 2. Showing the positive
immunolocalization of

testicular phosphotyrosine
in sustentocytes (Sertoli
cells) (A"), spermatogonia
(B"), round and elongated
spermatids (C'), and
interstitial endocrine cells
(Leydig cells) (D') as

compared to negative con-
trol (A, B, C, and D). Yellow

line dots = Sustentocytes,
black head arrows =
spermatogonia.
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that the tyrosine phosphorylated proteins were localized ¢#fHAICHUN, A.: ARUN, S.: BURAWAT, J.: KANLA, P. &

only sustentocytes and elongated spermatid cells (Arad-DamMSAARD, S. Localizacién e identificacién de proteinas de

et al). However, those immunoreactivities seemed not toosina fosforilada en testiculos de rata Sprague-Dawley adultos.
be clear in term of cellular localization. Up to now, it ha#t. J. Morphol., 35(4)1322-1327, 2017.

never seen the subcellular localization for testicular tyrosine o _
phosphorylated proteins by using such antibody produced =~ RESUMEN: La espermatogénesis es un proceso impor-
by Arad-Dann'sresearch group. Recently, phosphotyrosin@nte en los testiculos que ocurre desde la pubertad a lo largo de la

. . e . .vida de los machos. Se supone que la fosforilacién de la tirosina
antibody that is specific to the tyrosine phosphorylated protei §sempeﬁa papeles en la espermatogénesis, debido a que este pro-

has been produced by other companies including Millipoigsq es importante para las proliferaciones, divisiones y diferen-
Co., USA. This antibody is widely used in immuno-Westergjaciones celulares. Sin embargo, las localizaciones e identifica-
blot to determine the patterns of tyrosine phosphorylategbnes de proteinas fosforiladas en el tejido testicular de ratas ma-
proteins in many tissues including testis as shown in previociso adultas todavia no estan claras. Por lo tanto, este estudio inten-
studies (Brewiset al, 1998; Kulanand & Shivaji, 2001; t6 inmuno-localizar e identificar dichas proteinas en tejidos
Ballesteret al, 2004: Tomest al, 2004: lamsaaret al, 2013; testiculares de ratas Sprague-Dawley. La anti-fosfotirosina
2014: Arunet al, 2016a,b: Sukhorum & lamsaard, 2017)_monoclonal (clon 4G10) se us6 para sondar proteinas tirosina

However, the immunohistochemical staining patterns J?sforlladasytamblen para examinar la expre5|on,de tales protei-
nas usando inmunotransferencia Western en testiculo de rata. El

tyrqsme phosphorylated proteins with this antlbody. Nesultado mostré que la actividad positiva de las proteinas tirosina
testicular tissue of rats have never been reported. Interestingltqriladas se observo claramente en endocrinocitos intersticiales

this study is the first study that showed the localization @tg|ulas de Leydig), sustentocitos (células de Sertoli),
phosphorylated proteins using a monoclonal phosphotyrosiggpermatogonias, espermatocitos y espermatidas (redondas y alar-
antibody (clone 4G10, subclass IgG2b, Millipore Co., USA §adas), respectivamente. Las expresiones de las proteinas tirosina
in testis of Sprague-Dawley rats. In contrast to a previous stufgforiladas testiculares fueron de 200, 131, 93, 70, 60 y 48 kDas,
(Arad-Dannet al), this study clearly demonstrated that théespectivamente. En conclusion, las proteinas tirosina fosforiladas
positive immunostaining of testicular phosphotyrosine We{éueron_ Ic_Jcallzadas en ambos epitelios germinales y endocrinocitos
found ininterstitial endocrine cellssustentocytes intersticiales de ratas adultas Sprague-Dawley.

S'i’ermatogon'al' sperr:]‘atr?,cytesl and Tperrpa“qs (rf’“”d,”a”d PALABRAS CLAVE: Localizacion; Identificacion;
e ongatg )- A_t_ oug t is specific .oca 1zation ,'S Sft' Proteina tirosina fosforilada; Testiculo; Rata.
unexplained, it is possible that the different localizations
between this investigation and previous study may due to the
different specificity of annbpdgs or strain of rats. Moreovelp EFERENCES
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